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A b s t r a c t . -U s i n q h i g h r e s o l u t i o n e l e c t r o n e n e r g y loss s p e c t r o s c op y (EELS), we h a v e m e a s u r e d t h r e e v i b r a t i o n a l b a n d s o n a c l e a n -, CuZn a 7 5 / 2 5 ( 1 1 0 ) s u r f a c e a f t e r 0 2 e x p o s u r e . T h e band a t 420cm
is r e l a t e d t o t h e metal-0 s t r e t c h i r . 9 v i b r a t i o n . T h e b a n d a r o u n d 3630 c m -' i s i n t e r p r e t e d a s t h e 0 -H s t r e t c h i n g v i b r a t i o n a r i s i n g f r o m w a t e r c o n t a m i n a t i o n . A t h i g h e r c o v e r a g e s , a t h i r d b a n d emerg e s ( 5 5 0 c m -I ) . I t i s a t t r i b u t e d t o a n o p t i c a l s u r f a c e p h o n o n a n d a s s o c i a t e d w i t h a p r e l i m i n a r y s t a g e o f b u l k o x i d e f o r m a t i o n .
1. I n t r o d u c t i o n . -B r a s s a l l o y s o f Cu/Zn a r e l a r g e l y u s e d f o r i n d u s t r i a l a p p l i c a t i o n s . T h e r e i s g r e a t i n t e r e s t i n u n d e r s t a n d i n g t h e r e a c t i o n o f s u c h m a t e r i a l s w i t h o x y g e n . I n o r d e r t o s t a r t f r o m a f u n d a m e n t a l p o i n t o f v i e w , t h e e x p e r i m e n t s r e p o r t e d h e r e w e r e p e r f o r m e d o n a s i n g l e c r y st a l o f CuZn,a b r a s s 7 5 / 2 5 . A l t h o u g h i t c r y s t a l l i z e s i n t h e f . c . c . l a t - 2 . E x p e r i m e n t a l . -EELS e x p e r i m e n t s w e r e c a r r i e d o u t w i t h a n h e m i s p h e r ic a l RIBER-SEDRA s p e c t r o m e t e r , c a p a b l e o f a n e n e r g y r e s o l u t i o n o f 35cm-' ( 4 meV) / 5 / . T h e a n a l y z e r i s r o t a t a b l e i n t h e p l a n e o f i n c i d e n c e . A l l s p e c t r a w e r e t a k e n w i t h 4 e V i m p a c t e n e r g y , a m o n o c h r o m a t o r c u r r e n t o f 3 x l o -' ' A , a n d a n e n e r g y r e s o l u t i o n o f 60 c m -' . T h e s p e c t r o m e t e r i s m o u n t e d i n a n UHV c h a m b e r ( l o -" T o r r r a n g e ) , w h e r e o t h e r t e c h n i q u e s a r e a v a i l a b l e , s u c h a s LEED, AES u s i n g r e t a r d i n g f i e l d a n a l y z e r , K e l v i n p r o b e f o r work f u n c t i o n m e a s u r e m e n t s a n d c u a d r u p o l e m a s s a n a l y z e r .
W a t e r c o n t a m i n a t i o n i n o x y g e n ( n o m i n a l p u r i t y : 9 9 , 9 9 8 % ) w a s m e a s u r e d t o b e l o w e r t h a n 0 . 5 %. P r e s s u r e i n d i c a t i o n s a r e u n c o r r e c t e d g a u g e + r e a d i n g s . T h e p o l i s h e d c r y s t a l w a s c l e a n e d b y c y c l e s o f Ar bombardment a n d a n n e a l i n g u p t o 430 K . T h e c o n s e c u t i v e A u g e r s p e c t r a showed n o o bs e r v a b l e c o n t a m i n a t i o n . S h a r p LEED p a t t e r n s w e r e o b s e r v e d i n a g r e e m e n t w i t h t h e ( 1 1 0 ) f a c e . D u r i n g O2 a d m i s s i o n , LEED d i d n o t r e v e a l a n y s u p e r s t r u c t u r e . A maximum o f t h e work f u n c t i o n w a s f o u n d a t 20 L ( 1 Langm u i r = T 0 r r . s ) .
3. EELS r e s u l t s a n d i n t e r p r e t a t i o n . -EELS r e s u l t s a r e s u m m a r i z e d o n f i g . 1 .
One p e a k ( 4 2 0 cm-') w a s o b s e r v e d to g r o w r e g u l a r l y w i t h o u t R e s p . R e s e a r c h A s s i s t a n t & g e s e a r c h A s s o c i a t e o f t h e B e l g i a n NFSR. E n e r g y l o s s s p e c t r u m o f t h e c i e a n s u r f a c e , and a f t e r e xt h e s u r f a c e e x p o s e d t o 10 L 0 2 a n d p o s u r e t o O2 a t room t e m p e r a t u r e . a n n e a l e d t o 430 K . 
a n y f r e q u e n c y s h i f t . I t i s a t t r i b u t e d t o t h e s t r e t c h i n g v i b r a t i o n o f a t o m i c oxygen a d s o r b e d o n t h e s u r f a c e . D i s s o c i a t i v e a d s o r p t i o n i s i n f e r r e d from t h e a b s e n c e o f m o l e c u l a r 0 2 v i b r a t i o n . T h i s f r e q u e n c y (420 c m -' j l i e s i n t h e r a n g e o f a t o m i c o x y g e n v i b r a t i o n s m e a s u r e d on o t h e r m e t a l l i c s u b s t r a t e s / 1 , 2 / . O f f s p e c u l a r e x p e r i m e n t s ( l o 0 , 20' and 30') i n d i c a t e c l e a r l y t h a t i t i s e x c i t e d by d i p o l e s c a t t e r i n g , bec a u s e i t s i n t e n s i t y p e a k s s t r o n g l y i n t h e s p e c u l a r d i r e c t i o n . The o b s e r v a t i o n o f o n l y o n e v i b r a t i o n i m p o s e s t h a t o n l y o n e s i t e is a c t i v a t e d . F o u r s i t e s a r e a v a i l a b l e : o n -t o p , s h o r t b r i d g e , l o n g b r i dg e a n d t h e d e e p c e n t e r s i t e where t h e o x y g e n may h a v e 5 n e a r e s t n e i g hb o u r s . F o l l o w i n g a g e n e r a l r u l e , t h e atom i s m o s t l i k e l y t o c h o o s e t h e s i t e o f f e r i n g t h e h i g h e s t c o o r d i n a t i o n . T h i s would f a v o u r t h e c e n t e r s i t e , a l t h o u

I t i s a s s i g n e d t o t h e s t r e t c h i n g v i b r a t i o n o f OH s p e c i e s a d s o r b e d
on t h e s u r f a c e . S e p a r a t e m e a s u r e m e n t s w e r e made w i t h e x p o s u r e t o H20 :
on t h e c l e a n s u r f a c e , t h e y d i d n o t r e v e a l a n y l o s s f e a t u r e ; i f t h e s u r - site as the atomic oxygen, since only one adsorbate-metal vibration is observed at low exposure. The relatively low frequency with respect to the free OH is an indication of the existence of H-bonding wit11 oxygen adsorbed on adjacent sites. When the O2 exposure varied from 10 L to 100 L, the EELS spectra changed substantially. The relative intensity of the OH vibration saturated and its frequency shifted from 3630 cm-' to 3680 cm-'. A third peak emerged at 550 cm-', very close to the frequency of the surface optical phonon of ZnO /4/. It is interpreted as the vibration of oxygen incorporated in the surface during a preliminary stage of oxide formation. The decrease of the 3630 cm-' peak intensity indicates that the mechanism of H20 assisted selective adsorption must then be inhibited : this is explained as an incorporation of the oxygen atoms ( A @ decrease), relaxing the H-bonding, as the OH frequency shifts by 50 cm-'. Annealing of the sample after 0 2 adsorption lead to the following observations ( Fig. 2) : the oxide-like peak at 550 cm-' was enhanced and its intensity became higher than the 420 cm" one, that shifted to low energy; the OH vibration vanished. This is consistent with our interpretatlon : the occupation of the 550 cm-' site inhibits the OH-and the 420 cm-' vibrations at the same time.
